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(54) INK-JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact jet 
recording head of good print quality, by arranging a first 
and a second nozzle rows with a shift of half a pitch of 
the nozzles in a sub scan direction and forming one pixel 
with the use of two or more ink drops by the first or 
second nozzle row. 

SOLUTION: In an ink-jet recording head using a plurality 
of head units 40 (40a-40d), each head unit 40 is 
constituted by flattening end faces of a diaphragm and a 
passage substrate by machining and bonding a nozzle 
plate 43 having nozzles 41... to the flat faces. The head 
units 40a and 40b are arranged with a shift of half a 
pitch P of nozzles from a reference line based on a scan 
direction (main scan direction) to a recording paper. 
Nozzles 41 of the head units 40c, 40d arranged in a 
nozzle row direction (sub scan direction) of the head 
units 40a, 40b are set at positions integral multiples of 
the pitch P with respect to the nozzles 41 of the head 
unit 40b. 
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[Date of extinction of right] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The variation rate of a piezoelectric device is used. The ink with which the pressure 
interior of a room was filled up In the ink jet recording head which was an ink jet recording head 
of the piezo-electric formula which injects an ink droplet, the first nozzle train was put in order 
in the direction of vertical scanning, and opened spacing fixed to a scanning direction in the first 
nozzle train and parallel, and put the second nozzle train in order from two or more nozzles 
which pressurize and are open for free passage in a pressure room The first nozzle train and the 
second nozzle train are an ink jet recording head characterized by only for the one half of the 
pitch between nozzles having shifted in the direction of vertical scanning, and forming one pixel 
using two or more drops of ink droplets in the first nozzle train or the second nozzle train. 
[Claim 2] The variation rate of a piezoelectric device is used. From two or more nozzles which 
pressurize the ink with which the pressure interior of a room was filled up, and are open for free 
passage in a pressure room, are the ink jet recording head of the piezo-electric formula which 
injects an ink droplet, and put the first nozzle train in order in the direction of vertical scanning, 
and open spacing fixed to a scanning direction in the first nozzle train and parallel, and the 
second nozzle train is put in order. In the ink jet recording head which put the 3rd nozzle train in 
order in the direction of vertical scanning of the 1st nozzle train, and furthermore put the 4th 
nozzle train in order in the direction of vertical scanning of the 2nd nozzle train, respectively The 
first nozzle train and the second nozzle train are an ink jet recording head characterized by only 
for the one half of the pitch between nozzles having shifted in the direction of vertical scanning, 
and forming one pixel using two or more drops of ink droplets in the first nozzle train. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the structure of an ink jet head of making a 

liquid ink drop adhering alternatively to up to an image recording medium. 

[0002] 

[Description of the Prior Art] The ink jet head which injects ink from the nozzle which 
pressurizes the ink with which was made to carry out the variation rate of the diaphragm which 
formed one of the walls of a pressure room using the variation rate of the thickness direction of 
a laminating piezoelectric device, and the pressure interior of a room was filled up, and is open 
for free passage in this pressure room is shown in JP,7-57545,B. The outline of the structure 
injects an ink droplet from the nozzle 1 1 1 which pressurizes the ink with which was made to 
carry out the variation rate of the diaphragm 103 which forms two or more laminating 
piezoelectric devices 107 which can be driven in independent by pasting up laminating 
piezoelectric material on the rigid member 109, and performing recessing to a laminating 
piezoelectric-material side as shown in drawing 7 , and forms one wall of the pressure room 102, 
and it was filled up in the pressure room 102, and is open for free passage in the pressure room 
102. This configuration aims at enlarging the amount of displacement of the thickness direction 
by carrying out the laminating of the piezo electric crystal, considering as a result, and arranging 
a pressure room by high density. Furthermore, the laminating piezoelectric device 107 also 
makes it the purpose to connect with the electrode pattern 108 formed on the diaphragm 103 
and the rigid member 109 electrically, and to make a drive easy from the exterior. 
[0003] However, in the aforementioned structure, it is decided by the working limit of the pitch 
fang furrow of the laminating piezoelectric device 107, and has a problem to make a nozzle pitch 
dense more. For example, since the recessing limitation by the machine is crossed you to be 
Haruka, the nozzle array pitch which carries out printing equivalent to 360 high definition dots 
per inch (360dpi) cannot be constituted. 

[0004] If four heads of the nozzle pitch of the approach of carrying out two or more trains 
arrangement of the nozzle train, for example, 90dpi, (90 dots per inch) are arranged in 
juxtaposition in the scanning direction of a head and only 360 dpi shifts the nozzle pitch between 
each head, 360dpi is printable by one head scan. However, there is a fault that it cannot use for 
the application as which a head is enlarged and a small light weight is required. 
[0005] It is difficult to, form the big pixel which there is a limitation in the magnitude of an ink 
droplet and exceeds 1 50-200 micrometers by one ink droplet as a result in order to inject an ink 
droplet continuously on a high frequency on the other hand, therefore, the thing for which two 
heads of the nozzle pitch of 90dpi of said example are arranged in juxtaposition at ****** of a 
head, only 180 dpi shifts the nozzle pitch between each head, and 180dpi is printed by one head 
scan — the miniaturization of a head is possible when it is made like — there is a fault that a 
clearance is made between pixels but. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made in view of this trouble, and in 
the ink jet recording head which arranges a laminating piezoelectric device in a substrate, 
constitutes'a print head from a diaphragm and a pressure room, and injects ink from the end 
face of the direction of a list of a laminating piezoelectric device, a substrate, and a pressure 
room, the place made into the purpose is small, and is to offer the good jet recording head of a 
quality of printed character. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
configuration of the following publication is used for the ink jet head of this invention. The 1st ink 
jet recording head by this invention The variation rate of a piezoelectric device is used. The ink 
with which the pressure interior of a room was filled up In the ink jet recording head which was 
an ink jet recording head of the piezo-electric formula which injects an ink droplet, the first 
nozzle train was put in order in the direction of vertical scanning, and opened spacing fixed to a 
scanning direction in the first nozzle train and parallel, and put the second nozzle train in order 
from two or more nozzles which pressurize and are open for free passage in a pressure room 
The first nozzle train and the second nozzle train are [0008] characterized by only for the one 
half of the pitch between nozzles having shifted in the direction of vertical scanning, and forming 
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one pixel using two or more drops of ink droplets in the first nozzle train or the second nozzle 
train. The 2nd ink jet recording head by this invention The variation rate of a piezoelectric device 
is used. From two or more nozzles which pressurize the ink with which the pressure interior of a 
room was filled up, and are open for free passage in a pressure room, are the ink jet recording 
head of the piezo-electric formula which injects an ink droplet, and put the first nozzle train in 
order in the direction of vertical scanning, and open spacing fixed to a scanning direction in the 
first nozzle train and parallel, and the second nozzle train is put in order. In the ink jet recording 
head which put the 3rd nozzle train in order in the direction of vertical scanning of the 1st 
nozzle train, and furthermore put the 4th nozzle train in order in the direction of vertical 
scanning of the 2nd nozzle train, respectively Only the one half of the pitch between nozzles has 
shifted in the direction of vertical scanning, and, as for the first nozzle train and the second 
nozzle train, is characterized by forming one pixel using two or more drops of ink droplets in the 
first nozzle train. 
[0009] 

[Embodiment of the Invention] Drawing 1 is a decomposition perspective view showing the 
outline configuration of the ink jet recording head for explaining the example of this invention, 
and the decomposition perspective view of the head unit from which drawing 2 constitutes a part 
of this ink jet recording head, and drawing 3 are the sectional views of this head unit. The outline 
configuration of an ink jet recording head is explained using this drawing below. 
[0010] A multilayer piezoelectric transducer 20 is formed by calcinating, after carrying out the 
laminating of the electrode layer 31 of the shape of a paste which uses silver and palladium as a 
principal component and carrying out two or more laminatings of the piezoelectric-material plate 
30 and the electrode layer 31 one by one further on the piezoelectric-material plate 30 of the 
about 20-micrometer shape of a thin paste which has the piezo-electric effect, as shown in 
drawing 3 . In addition, it was formed in both sides of each piezoelectric-material plate, while 
exposed to collector 22a of an end face, and the electrode layer 31 is exposed to collector 22b 
of the end face which another side counters. Collectors 22a and 22b form chromium, nickel, and 
gold in a multilayer piezoelectric transducer 20 by giving thin film means forming, such as a 
vacuum deposition method, one by one. If an electrical potential difference is impressed between 
collector 22a of a multilayer piezoelectric transducer 20, and collector 22b, electric field will 
occur to each piezoelectric-material plate 30, and only a dimension with each piezoelectric- 
material plate minute in the thickness direction will carry out initial-complement displacement of 
the multilayer piezoelectric transducer 20 in the thickness direction as elongation and its 
accumulation. 

[001 1] As shown in drawing 2 , this multilayer piezoelectric transducer 20 is pasted up on the 
insulating substrate 21 which consists of insulating materials, such as a ceramic. By furthermore 
performing recessing with machining means, such as a wire saw, from the top face of a multilayer 
piezoelectric transducer 20, a multilayer piezoelectric transducer 20 is divided into the laminating 
piezoelectric device 23 which can be driven independently, and the piezoelectric-device unit 25 
is formed. The power from the outside connects electrically linear contact 24a which it was 
supplied by FPC (flexibility, a print, cable)24, and was open-wire-ized near the edge, collector 
22a, and collector 22b by approaches, such as soldering. Since the laminating piezoelectric 
device 23 is displaced also crosswise [ the / perpendicular die-length direction and crosswise / 
perpendicular ] at the same time it displaces it in the thickness direction, according to the 
conventional approach of forming an electrode pattern in the top face and inferior surface of 
tongue of the laminating piezoelectric device 23, or other members, and connecting with the field 
of Collectors 22a and 22b, an open circuit is often caused by the rope ****** to connect. If the 
approach of carrying out direct electrical connection of FPC24 to the collectors 22a and 22b of 
the laminating piezoelectric device 23 like the example of this invention is taken, since it has 
connected electrically only in the part of a collector and the number of electric contacts 
becomes fewer, dependability will improve compared with the approach of forming an electrode 
pattern in the top face and inferior surface of tongue of the laminating piezoelectric device 23, or 
other members. Furthermore, regulating deformation of the laminating piezoelectric device 23 
with the rigidity which FPC has by linear metal electric contact being extended to deformation of 
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the thickness direction of the laminating piezoelectric device 23, since the tip or the near [ a 
tip ] section of FPC24 is open-wire-ized and it is considering as linear metal electric contact is 
removed. For this reason, electric machine conversion efficiency improves. 
[0012] Moreover, if it is the lower part of collector 22a located in the end face of a multilayer 
piezoelectric transducer 20, or collector 22b as shown in drawing 3 , and 34a is beveled on the 
insulating substrate 21 and recessing is beveled to a pan like 34b in the part joined to the 
insulating substrate 21 Even if the adhesives between the insulating substrate 21 and a 
multilayer piezoelectric transducer 20 protrude some, the end face of the insulating substrate 21 
and collector 22a can be made into a flat field, and the field of the top face of the insulating 
substrate 21 and collector 22b can be made into a perpendicular field. For this reason, extruding 
FPC24 of that part outside and waking up defective continuity by the electrical installation of 
Collectors 22a and 22b and FPC24 by the flash of local adhesives, is lost, and dependability 
improves. 

[0013] As shown in drawing 2 , the piezoelectric-device unit 25 constituted by the insulating 
substrate 21, a multilayer piezoelectric transducer 20, and FPC24 is inserted in the holddown 
member 26 which consists of a resin ingredient with which the aperture was formed in the 
center section in this way. Furthermore, after making it the adhesion side of the insulating 
substrate 21, the free end face which is a field of the opposite side, and the top face of a 
holddown member 26 become flat by the laminating piezoelectric device 23, the clearance 
between the insulating substrate 21 and a holddown member 26 is filled up with adhesives, and a 
piezoelectric-device unit is fixed to a holddown member 26. 

[0014] Thus, the laminating of the thin diaphragm 27 is carried out on the flat surface formed by 
holddown-member 26 top face and the free end face of the laminating piezoelectric device 23. 
Furthermore, a diaphragm 27 is pasted up with the free end of the laminating piezoelectric 
device 23, and the top face of a holddown member 26. A diaphragm 27 is an about several 
micrometers nickel plate formed with electroforming here. The passage substrate 28 which was 
furthermore equipped with the pressure room 32 and the ink feed hopper 33 corresponding to 
each of the laminating piezoelectric device 23, and was formed with the resin ingredient is 
pasted up. In this way, suppose that the made unit is described as the head unit 10 below. 
[0015] As mentioned above, the laminating piezoelectric device 23 pastes up a multilayer 
piezoelectric transducer 20 on the insulating substrate 21, and by the wire saw, it carries out 
recessing and it forms it. For this reason, the powder of the silver-palladium of the electrode 
layer 31 cut by the wire is rubbed against the cutting plane of the piezoelectric-material plate 
30. By exposing the electrode layer 31 which counters to a cutting plane, since the spacing is 
about 20 micrometers of the board thickness of the piezoelectric-material plate 30, insulation 
resistance makes it low easily by external environments, such as moisture. It seems that 
moreover, a micro crack occurs in the piezoelectric-material plate 30, moisture adsorbs into this, 
and insulation may deteriorate by the mechanical vibration at the time of processing etc. 
although it does not understand well. Even if it does not mean the short circuit with poor 
insulation electric here and has several M omega resistance, what the resistance falls gradually 
by continuation drive, and makes the phenomenon which charges or discharges the laminating 
piezoelectric device 23 to timing other than the ink droplet injection which passed the current 
excessive in addition to a drive, or was chosen, and injects an excessive ink droplet is said. 
Although extent whose generating of such poor insulation is the conditions of machining, 
amelioration of an ingredient, etc. can improve, if a large number are made with the head of 64 
channels, some heads which the poor insulation of about one to two channels surely generates 
will be made. For this reason, the yield of production became very bad. 

[0016] At drawing 2 , since it was easy, although four laminating piezoelectric devices 23 and 
four pressure rooms 32 showed four channels, the head unit 10 consists of 20 to 50 channels in 
practice. When the head unit 10 was constituted from a number of channels of this level, 
compared with the case where the probability of the poor insulation of a piezo-electric unit is 64 
or more channels, it fell markedly, and the yield of a piezo-electric unit improved. 
[0017] Since the holddown member 26 could combine the insulating substrate 21 and the 
diaphragm 27 mechanically and tied deformation of the laminating piezoelectric device 23 to 
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deformation of a diaphragm 27 efficiently, the print head it is good and small and lightweight has 
been constituted without using the rigid member 109 of the typeface of big KO like before shown 
by drawing 7 . Furthermore, since the diaphragm 27 of the part located before and after the 
laminating piezoelectric device 23 was twisted holddown-member 26 and it was fixing, generating 
of a cross talk was able to be pressed down also in the center section of the head unit 10. 
[0018] Furthermore, the electric plane of composition of the electrode of the laminating 
piezoelectric device 23, the collectors 22a and 22b of the laminating piezoelectric device 23, 
Collectors 22a and 22b, and FPC is enclosed by the insulating substrate 21, the diaphragm 27, 
and the holddown member 26, and risk of the injected ink droplet being turned and crowded and 
causing short-circuit disappears. If the clearance between the insulating substrate 21 and a 
holddown member 26 is furthermore fill uped with adhesives etc., the leakage current which flows 
on the recessing side of the laminating piezoelectric device 23 by environmental conditions, such 
as moisture, can be reduced. 

[0019] Drawing 1 shows the decomposition perspective view of the ink jet recording head 
constituted using two or more head units 10 formed as mentioned above. The end face of the 
holddown member 26 of the head unit 10, a diaphragm 27, and the passage substrate 28 is made 
flat by machining of a lap etc., and the nozzle plate 43 with which the nozzle 41 was formed in 
this flat surface is pasted up. This head unit with a nozzle is newly described as the head unit 40. 
It inserts in the window part of the frame 42 which formed four head units 40 with the resin 
ingredient, it positions so that the field of four nozzle plates 43 may turn into the same flat 
surface, and the clearance between the rib of the frame 42 interior which is not shown in 
drawing and the head unit 40 is filled up with a binder, it fixes to it, and an ink jet recording head 
is formed. 

[0020] Drawing 4 shows the top view which saw the ink jet recording head shown by drawing 1 
from nozzle plate 43 top face. Although the pitch P between nozzles of each train of a nozzle 41 
is the same in all the head units 40, from the line on the basis of the scanning direction (it is 
called a main scanning direction a nozzle train, the direction of a right angle, and henceforth) to a 
record form, the pitch P between nozzles shifts head unit in drawing 40a, and with a pitch of 1/2 
head unit 40b at a time, and they are arranged. Moreover, it arranges head unit 40c and head 
unit 40d in the direction of a nozzle train of head unit 40a and head unit 40b (it is henceforth 
called the direction of vertical scanning), and the location of the head units [ 40c and 40d ] 
nozzle 41 is arranged so that it may become the integer (N) twice of the nozzle pitch P to the 
location of the nozzle 41 of head unit 40b. 

[0021] Drawing 5 expresses the pixel which was made to breathe out ink and drew, making a 
record form top scan in the head units 40a, 40b, 40c, and 40d. As shown in drawing 5 , head unit 
40a forms the line drawing of the pitch spacing P in the direction of vertical scanning. 
[0022] At least 200 or more dpi of pitches between pixels is required to draw a beautiful 
alphabetic character and a beautiful line drawing generally. However, the pitch between nozzles 
of the ink jet head using a piezoelectric device has the limitation made in machining as 
mentioned above. Moreover, also although it says that the laminating piezoelectric device is 
used, since deformation is an about 1 -micrometer very small thing, it is difficult to constitute the 
pixel which raises deformation, is made to breathe out a big ink droplet, and exceeds 200 
micrometers, although the head of 1 20dpi was actually manufactured and the pixel with a 
diameter of 150 micrometers was formed — the direction of vertical scanning — a margin — 
being generated — and dot density — oh, the alphabetic character or line drawing of ** ink with 
it were not able to be drawn. [ a large blot and ] [ beautiful ] 

[0023] The ink jet recording head by this invention describes a twice (240dpi) as many high- 
density line drawing as the pitch P between nozzles by making an ink droplet breathe out said 
margin part from the head units 40b, 40c, and 40d, and forming a pixel. The pixel train 51 which 
fills up black ink with this example into head unit 40a, is made to breathe out from a nozzle 41, 
and is shown by drawing 5 is formed. Fill up head unit 40b with yellow ink, it is made to breathe 
out from a nozzle 41, and the pixel train 52 is formed. Next, make a record form convey in the 
direction of vertical scanning, fill up the head units 40c and 40d with Magenta ink and cyanogen 
ink, respectively, it is made to breathe out from a nozzle 41, and a pixel is formed in piles on the 
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pixel train 52 formed in said yellow ink. Thus, the pixel train (mixed black pixel train) of the black 
dot according [ the pixel train 52 ] to mixing of yellow, a Magenta, and cyanogen is formed. 
[0024] It can print by the twice of the pitch between nozzles, without the yellow which is not 
used other than drawing of a color picture, a Magenta, and cyanogen ink being able to use for a 
monochrome line drawing or drawing of a monochrome alphabetic character, and newly adding 
the head unit for black ink, if it is made such a configuration. 

[0025] The black ink droplet which carries out the regurgitation from head unit 40a here forms 
one pixel by two drops. Thus, it is possible to carry out the regurgitation of the ink droplet 
stabilized in the comparatively small ink droplet although the continuation regurgitation cycle of 
an ink droplet became quick when one pixel in all was formed in two or more [-fold ], a blot of ink 
can be low pressed down compared with the time of forming a pixel by the still bigger ink droplet, 
and there is an advantage that image quality improves. 

[0026] In the example, instead of making a black ink droplet with a diameter of 55 micrometers 
breathe out from head unit 40a, the black ink droplet with a diameter of 43 micrometers was 
made to breathe out, and the 150-micrometer pixel was formed by two ink droplets. The 
maximum continuation regurgitation cycle of an ink droplet was performed by twice [ in the case 
of forming 1 pixel by one ink droplet ] as many 7200Hz as this. It became possible to form a 
beautiful pixel by the ink droplet stabilized by doing in this way. 

[0027] In order to form 1 pixel by three drops, yellow, a Magenta, and a cyanogen ink droplet, in a 
mixed black pixel train, it is not necessary to take an approach which forms one pixel by two ink 
droplets like the pixel train formed in black ink. 

[0028] Moreover, although it will not become black printing which was usually deep black when 
mixed black was formed on the record form in yellow, a Magenta, and cyanogen ink but will 
become light black printing, when the pixel train and the mixed black pixel train by black are 
formed at intervals of a line, optical reflection density equivalent to the pixel train only by black 
is obtained by appearance, and there is flume 

[0029] As shown in drawing 6 , it is possible for also making the head units 40c and 40d arrange 
along the head units 40a and 40b unlike the ink jet recording head by this invention to form an 
above-mentioned pixel. However, when a head unit is arranged to a main scanning direction, it is 
necessary to make each head units [ 40a 40b, 40c, and 40d ] nozzle train scan throughout a 
recording width, and the scan distance of a head becomes long and there is a fault that 
equipment is enlarged. Furthermore, immediately after the pixel printed in the yellow ink of head 
unit 40b does not get dry enough, in order to print a Magenta and cyanogen ink in piles, a blot 
increases, and beautiful printing to which the printing boundary clarified becomes impossible. 
[0030] As mentioned above, using the function for color picture record effectively, according to 
the configuration of the ink jet recording head of this invention, at the time of the alphabetic 
character in monochrome, or formation of an image, printing of the high quality of printed 
character in a high speed is enabled, and, moreover, a small recording device can be constituted 
using this ink jet recording head. 

[0031] Although there is no cross talk, there is little poor insulation of the laminating 
piezoelectric device 23 and an ink jet recording head with high print density can be constituted 
from using a head unit with comparatively few nozzles if the print head is formed like an example, 
using a head unit two or more, the still more nearly following advantages are also produced. 
[0032] In each head unit 40, the point in which the regurgitation of ink is possible is raised to the 
1st. While an ink jet recording head technique is easy to constitute, there are many functions 
required of each component. For example, in a nozzle plate 43, a hydrophilic property (contact 
angle of a front face and ink) with the ink within the hole configuration of a nozzle 41, 
dimensional accuracy, surface roughness, and the head unit 40, the water repellence of the front 
face by the side of ink injection, the boundary condition of the field which has said hydrophilic 
property on a nozzle 41 , and the field which has said hydrophobicity, etc. are complicated, and 
the function in which the component of further others is various similarly is required. 
Furthermore, since the piezoelectric constant of a multilayer piezoelectric transducer will be 
changed 10% from 5% by the presentation of an ingredient, or dispersion in a work process if 
quantity is produced, engine performance, such as jet velocity of ink and a path of an ink droplet, 
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produces dispersion. For this reason, it actually needs to be filled up with ink or other liquids 
after head completion, and it is necessary to check quality and the engine performance. If it 
enables it to check each engine performance by the unit configuration with comparatively few 
nozzles, since an ink jet recording head can be formed combining equal head unit 40 of 
dispersion in not adopting a defect head or the engine performance, while being able to improve 
quality, productivity improves. 

[0033] In order to arrange ink dischargeability ability within an ink jet recording head since 
viscosity, surface tension, etc. which are the physical-properties value of ink differ from each 
other in each ink when it constitutes the ink jet recording head which filled up four head units 40 
with the ink of a class in which classes differed, it is necessary to use the head unit from which 
the engine performance differs. It is good for the configuration of an example to be effective and 
to constitute an ink jet recording head combining the head unit 40 of different engine 
performance checked in advance to such a demand. 

[0034] Although each ink of black, a Magenta, cyanogen, and yellow was filled up with the 
example into four head units 40, respectively, it is also possible for it to be filled up with black 
ink or any two [ any one of black, and the cyanogen, Magentas and yellow ink or ], black ink, and 
cyanogen, a Magenta and yellow ink, according to an application, and to carry out the 
regurgitation of each ink from the nozzle of each head unit 40. Thus, the head unit 40 which 
suited ink can be chosen and it is lost that the physical-properties value of ink must be doubled 
correctly. 

[0035] Since the nozzle plate 43 is divided at the regurgitation flat surface of ink as the 2nd 
advantage, respectively, when it constitutes a color ink jet recording head, they are cyanogen, a 
Magenta, and the point that whose each color of yellow carries out color mixture with the 41st 
page of a nozzle it is lost. Although the ink injection flat surface was generally maintained by the 
wiping device etc., there was risk of other ink of a contiguity nozzle being mixed by wiping 
actuation, and carrying out color mixture on a nozzle 41. Color mixture can be prevented if the 
water-repellent field 45 which prevents surroundings **** of ink between each color separately 
with a nozzle plate 43 in each color is formed. 
[0036] 

[Effect of the Invention] Since an ink jet recording head is constituted using the plurality of the 
head unit which put the laminating piezoelectric device of quantity suitable on an insulating 
substrate in order according to the configuration of the ink jet head in the example of this 
invention, the multi-nozzle head exceeding 60 or more nozzles of further 100 nozzles which does 
not have leakage current in respect of [ in a laminating piezoelectric device ] machining, and 
does not have a cross talk can be formed. 

[0037] Since the ink jet recording head was furthermore constituted in accordance with the 
engine performance and application of a head unit according to the configuration of the ink jet 
head in an example, while being able to make the print head optimized to each color of color ink, 
it was lost that each color of ink is mixed on a nozzle plate. Moreover, productivity can be raised 
by that which can manage the quality of a head unit. 

[0038] Furthermore, using the function for color picture record effectively, according to the 
configuration of the ink jet recording head in an example, at the time of the alphabetic character 
in monochrome, or formation of an image, beautiful printing is enabled at high speed and, 
moreover, a small recording device can be constituted. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the configuration of the whole ink jet 
recording head of the example of this invention. 

[Drawing 2 ] The decomposition perspective view showing the head unit of the example of this 
invention. 

[Drawing 3] The sectional view showing the head unit of the example of this invention. 
[Drawing 4] The top view showing the configuration of the whole ink jet recording head of the 
example of this invention. 

[Drawing 5] Drawing showing the image formed of the ink jet recording head of the example of 
this invention. 

[Drawing 6] The top view showing the configuration of the different whole ink jet recording head 
from the example of this invention. 

[Drawing 7] The decomposition perspective view showing the conventional technique. 
[Description of Notations] 
10, 40 head unit 

42 frames 

43 nozzle plates 

21 insulation substrate 

22a, 22b collector 

23 laminating piezoelectric device 

24FPC 

25 piezo-electricity unit 

26 holddown members 

27 diaphragms 

28 passage plate 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawing 7] 
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